Modern functional materials are increasingly structurally complex. These materials present special challenges to scientists trying to characterize their structure. In general, the structures are not uniform and often have features on nanometer length-scales that are crucial to their properties. In this special issue of Zeitschrift für Kristallographie we present ten papers from leaders in this field of nanostructure characterization. The articles give something of a snapshot of the broad diversity of approaches that are used, and systems that are studied, under the umbrella of nanostructure determination.
A brief and incomplete history of the PDF method can be found in the article "The atomic pair distribution function; past and present" in this special issue. The special contribution made by Takeshi Egami, beginning around 1987, was to recognize the utility of applying these PDF techniques for studying disorder in crystalline materials. Crystallographic techniques are powerful and well developed. The PDF method was the approach of last-resort; the poor cousin of structural techniques, to be applied only when all else fails. Prof. Egami saw beyond this and recognized the value added to traditional approaches by including the diffuse scattering "underneath the Bragg peaks" [2] in the analysis. The beauty of the real-space approach is that short-range ordering information is presented in the PDF in an unequivical manner. This allows scientists to create rational models that elucidate both the long-range symmetry seen by crystallographers as well as the nanoscale structure that is not reflected in the long-range order. The growing popularity of the PDF method is testament to the value of this method. After weathering early skepticism in the community (a fate endured by many other now mature and established techniques, such as Rietveld analysis) the application of the PDF method to crystalline materials is rapidly becoming embraced to the extent that multiple-million dollar diffraction instruments optimized for this type of measurement [such as the NPDF instrument at the Los Alamos Neutron Science Center (LANSCE) at Los Alamos] have been built, or are being built at national user facilities. The Warren award for Prof. Egami, and this Zeitschrift für Kristallographie special issue, are in some sense a coming of age for the PDF technique applied to crystals. We are delighted to have the opportunity to edit this special issue. Each of us owes a special debt of gratitude to Prof. Egami who has been a wonderful mentor and friend in different ways to each of us over the years. To Takeshi, thank you. To the authors, thank you for providing such a stimulating and enjoyable Warren award symposium and this Zeitschrift für Kristallographie special issue. To the reader, we very much hope that you find these articles enjoyable and inspiring as we have done.
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